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Amendments to the Claims 



The following listing of the claims will replace all prior versions and listings of 
the claims in the reissue application. 



Claim 1. (original) In a system serially including a compressor, a discharge line, a 
condenser, an expansion device, an evaporator and a suction line, means for achieving 
capacity control comprising: 

a solenoid valve in said suction line; 

means for rapidly pulsing said solenoid valve whereby the rate of flow in said 
suction line to said compressor is modulated; 

a fluid path extending from a point intermediate said condenser and said 



of compression in said compressor; 

a bypass line connected to said fluid path and said suction line; 
a solenoid valve in said bypass line; 

means for rapidly pulsing said solenoid valve in said bypass line whereby the rate 
of flow of bypass to said suction line is modulated. 

Claim 2. (original) The capacity control of claim 1 further including; 
an economizer circuit connected to said fluid path; 
a solenoid valve in said economizer circuit; and 

means for rapidly pulsing said solenoid valve in said economizer circuit whereby 
the rate of economizer flow to said compressor is modulated. 

Claim 3- (original) In a system serially including a compressor, a discharge line, a 
condenser, an expansion device, an evaporator and a suction line, means for achieving 
capacity control comprising: 

a solenoid valve in said suction line; 
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expansion device to said compressor at a location corresponding to an intermediate point 
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means for rapidly pulsing said solenoid valve whereby the rate of flow in said 
suction line to said compressor is modulated; 

a fluid path extending from a point intermediate said condenser and said 
expansion device to said compressor at a location corresponding to an intermediate point 
of compression in said compressor; 

an economizer circuit connected to said fluid path; 

a solenoid valve in said economizer circuit; and 

means for rapidly pulsing said solenoid valve in said economizer circuit whereby 
the rate of economizer flow to said compressor is modulated. 

Claim 4. (previously presented) An air conditioning or refrigeration system 

comprising: 

an evaporator: 

a compressor: 

a refrigeration fluid suction line from the evaporator to the compressor: and 
a suction line valve, in the refrigeration fluid suction line, being cvclable between 
open and closed p ositions, the suction line valve in the closed position in normal 
operation preventing re frigeration fluid flow to the compressor other than optionally 
permitting a limited refrigeration fluid flow through the suction line valve to prevent 
vacuum pump operation. 

the suction line valve op erative to cycle with a cycling time shorter than the resp onse 
time of the system to modulate compressor capacity. 

Claim 5, (previously presented^ The air conditioning or refrigeration sy stem of 
claim 4 further comprising a capac ity controller operative to generate a control signal 
corresponding to desired capacity m odulation and ooerativelv connected to the valve to 
send capacity control sig nals to cycle the valve with a cycling ti me shorter than the 
response ti me of the system to modulate compressor capacity- 
Claim 6. (previously presen ted) The air conditioning or refrig er ation system of 

claim 4 wherein the valve is cycled between a fullv op e n and a fullv closed position. 
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Claim 7. (previously presented) The air conditioning or refrigeration system of 
claim 5 wherein the controller comprises a microprocessor. 

Claim 8. (previously presented) The air conditioning or refrigeration system of 
claim 4 wherein the valve is a solenoid valve. 

Claim 9, (previousl y presented) An air conditioning or refrigeration system 
comprising: 

an evaporator; 

a compressor. 

a refrigera tion fluid suction line from the evaporator to the compressor the 
refrigeration fluid suction line operative to carry refrigeration fluid from the 
evaporator to the compressor: 

a_capacitv controller operative to generate a control signal corresponding to 
desired capacity modulation: and 

a suction line valve, in the refrigeration fluid suction line, operativelv connected 
to the controller to receive capacity control signals from the controller and being cyclablg 
between open and clos ed positions, the suction line valve in the closed position in normal 
operation preventing r efrigeration fluid flow to the compressor other than optionally 
permitting a limited flow through the suction line valve to prevent vacuum pump 
operation. 

the suction line valve operative in r esponse to capacity control signals received from the 
controller to cvcle with a cycling ti me shorter than the response time of the system to 
modulate compressor capacity. 

Claim 10. (previously presented) The system of claim 9 wherein the valve is cycled 
between a fully open position and a fully closed position. 
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Claim 1 1 . (previous ly presented) The system of claim 9 wherein the system capacity 
controller comprises a microprocessor* 

Claim 1 2 , (previously presented 1 ! The system of claim 9 wherein the valve is a 
solenoid valve. 

Claim 1 3. (previously presented) The system of claim 10 wherein the valve in the 
fiillv clos ed Position permits a limited fluid flow through the refrigerant flow line, 

Claim 1 4. (previousl y presented) An air conditioning or refrigeration system 
j comprising: 

an evaporator; 
a compressor: 

a refrigeration fl uid suction line from the evaporator to the compressor, the 
refrigerati on fluid suction line operative to carry refrigeration fluid from the 
evaporator to the compressor: 

a capacity controller operative to generate a control signal corresponding 
to desired capacity modulation: and 

a solenoid valve, in the refrigeration fluid suction line, operativelv 
connected to the controlle r to receive capacity control signals from the controller 
and being c yclable between open and closed positions, the solenoid valve in the 
closed position in n ormal operation preventing refrigeration fluid flow to the 
compressor other than optio nally permitting a limited flow through the solenoid 
valve to prevent vacuum pump operation^ 

the solenoid valv e operative in response to capacity control signals 
received from the controller to cycle between a fully open position and a ftillv 
dosed position to modulate compressor capacity. 

Claim 1 5. (previously presented) The sy stem of claim 14 wherein the system capacity 
controller comprises a microprocessor. 
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Claim 16. (previously presented! The system of claim 14 wherein the solenoid valve 
in the fullv closed po sition permits a limited fluid flow through the refrigerant flow line. 

Claim 1 7. (previousl v presented^ A capacity modulated compressor for an air 
conditioning or refrigeration system comprising: 

a compressor housing comprising a compression chamber, a refrigeration 
fluid suctio n line operative to pass refrigerant to the compression chamber, and at 
least one re frigerant discharge line operative to pass compressed refrigerant from 
the compression chamber: 
^ a capacity controller operative to generate a control signal corresponding 

^ to desired capacity modulation: and 

a suction li ne valve, in the refrigeration fluid suction line operativelv 
connected to the controller to receive capacity control signals from the controller 
and being cyclable between open and closed positions, the suction line valve in 
the closed position in normal operation preventing refrigeration fluid flow to the 
compression chamber other than optionally permitting a limited flow through the 
suction line valve to prevent vacuum pump op eration 
the suction line valve operative in re sponse to capacity control signals received from the 
controller to evele with a cycling ti me shorter than the response time of the system to 
modulate compressor capacity. 

Clai m 18. (previously presented) The compressor of claim 17 wherein the valve is 
cycled betw een a fullv closed position and a fully open position- 
Claim 19. (currently amend ed) The compressor of claim 17 wherein the valve is 
disposed in a refrigerant flow line upstream with respect to refrigerant flow to at least one 
refrigerant injection port. 

Claim 20. (cancelled) 
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Claim 21. (previously presented^ The compressor of claim 17 wherein the system 
capacity controller comprises a microprocessor. 

Claim 22. ( previously presented! The compressor of claim 1 7 wherein the valve is a 
solenoid valve. 

Claim 23. f previously p resented! The compressor of claim 18 wherein the valve in 
the fully closed position permits a limited fluid flow through the refrigerant flow line. 

Claim 24. (previousl y presented! A capacity modulated compressor for an air 
conditioning 

or refrigeration system comprising: 

a compressor housing comprising a compression chamber, at least one 
refrigerant suction line o perative to pass refrigerant to the compression chamber, 
and at least one refrigerant discharge line operative to pass compressed refrigerant 
from the compression chamber; 

a capacity controller operative to g ene rate a control signal corresponding 
to desired capacity modulation: and 

a solenoid valve, in the refrigeration fluid suction line, operativelv 
connected to t he controller to receive capacity control signals from the controller 
and being cvcl able between open and closed positions the solenoid valve in the 
closed position in normal operation preventing refrigeration fluid flow to the 
compression chamber other than optionally permitting a limited flow through the 
solenoid valve to prevent vacuum pump operation, 

the solenoid valve operative in respo nse to capacity control signals received from the 

controller to cycle between a fully op en position and a fullv closed position to modulate 

compressor capacity. 



Supplemental Response 
US 09/921,334 
Reissue of U.S. Application 6,047,556 
Page 7 of 11 

Received from < 617 720 9601 > at 10123103 1:56:54 PM [Eastern Daylight Time] 



OCT-23-2003 14:08 



BANNER AND LJITCOFF 



617 720 9601 



011670.00006 PATENT 

Claim 25. (currently a mended) The compressor of claim 24 wherein the solenoid valve is 
disposed in a refrigerant flow line upstream with respect to refrigerant flow to at least one 
refrigerant injection port. 

Claim 26, (cancelled) 

Claim 27. (previously pr esented) The compressor of claim 24 wherein the system 
capacity controller comprises a microprocessor. 



valve in th e fully closed position permits a limited fluid flow throug h th e refrigerant flow 
line. 

Claim 29, (previous ly presented) A capacity modulated compressor comprising: 

a compressor havi ng a refrigeration fluid suction line for supp lying 
refrigeration fluid to the compressor; 

a suction line valve pro vided in the suction line to the compressor, the 
suction line valve being operable between open and closed positions to cyclically 
allow and prevent flow of refrigeration fluid into the compressor, the suction line 
valve in the closed position in normal operation preventing refrigeration fluid 
flow to the co mpression chamber other than optionally permitting a limited 
refrigeration fluid flow through the suction line valve to prevent vacuum pump 
operation: 

a controller for actuating the suction line valve between the open and 
closed positions, the controller being operati ve to evele the suction line valve such 
that its cycle time is shorter than the response time of the system to modulate 
compressor capacity. 

Claim 30. (previously presented) The c apacity modulated comp resso r of claim 29 
wherein the valve is positioned in c lose proximity to the comp ressor. 




\ 



Claim 28. (previously presented) The compressor of claim 24 wherein the solenoid 
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Claim 31 .(previously presented) The cap aci ty modulated compressor of claim 29 
wherein the valve is a bi-directional valve. 

Claim 32. (previously presented) The capacity modulated compressor of claim 29 
wherein the valve is a solenoid valve. 

Claim 33. (previously presented) A method of modulating the capacity of a 
compressor in an air conditioning or refrigeration system, comprising cycling a 
suction li ne valve» in fluid communication with the compressor, using a cvcle 
time short er than the response time of the system to modulate compressor 
capacity, the suction line valve being operable between open and closed positions 
to cyclically allow and prevent flow of refrigeration fluid into the compressor, the 
suction li ne valve in the closed position in normal operation preventing 
refrigeration fluid flow to the compression chamber other than optionally 
permitting a limited refrigeration fluid flow through the suction line valve to 
prevent vacuum p um p operation. 

Claim 34. (previously presented) The method of claim 33 wherein the valve is a 
solenoid valve. 

Claim 35. (previously presented) A method of mo dulatin g the capacity of a 

compressor in a closed refrigerant circulating system, said compressor comprising 
a compression chamber in fluid communication with a refrigerant suction line of 
the system through wh ich refrigerant fluid is supplied to the compression 
chamber, comprising : 

rapidly cycling a so lenoid valve, disposed in the refrigerant suction line 
upstream of said compressi on chamber, between its fully open position and its 
fully closed position to modu late compressor capacity, the solenoid valve in the 
closed position in norma l operation preventing refrigeration fluid flow to the 
compression chamber other than optionally permitting a limited refrigeration fluid 

flow through the soleno id valve to prevent vacuum pump operation. 
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Claim 36. ( previously pr esented^ The method of claim 35 wherein r anidlv cyclin g 
said solenoid valve co mprises cycling the solenoid valve with a cvclinp time shorter than 
the respon se time of the system to modulate compressor capacity. 

Claim 37. (previously pres ented^ The method of claim 35 wherein said cvclinp 
controls the percentag e of time said solenoid valve is fully open to refrigerant flow 
therethrough to the compression chamber. 

Claim 38. (previously pre sented^ The method of claim 35 wherein said cycling is 
controlled by a microprocessor. 



-THE REMAINDER OF THIS PAGE IS INTENTIONALLY LEFT BLANK— 
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